The current study investigated phonological processing dynamics in bilingual word naming. EnglishFrench and French-English bilinguals named interlingual heterophonic homographs (i.e., words that share orthography but not meaning or pronunciation across languages), heterophonic cognates (i.e., words that share both orthography and meaning across languages, but not pronunciations), interlingual homophones (i.e., words that share pronunciation, but not orthography or meaning across languages), and single-language matched control words in both English and French naming tasks. Cross-language phonological activation was strongest in bilinguals' second language. The results provided evidence for feedforward activation of phonological representations in the nontarget language, as well as feedback activation of these phonological representations from semantic representations. Results are interpreted within the more recent Bilingual Interactive Activation (BIAϩ) framework.
Research with monolingual skilled readers has shown that they rapidly activate phonological representations from printed letter strings even when a spoken response is not required (e.g., Perfetti, Bell, & Delaney, 1988; Rastle & Brysbaert, 2006) . These phonological representations feed activation back to corresponding orthographic representations (e.g., Pexman, Lupker, & Jared, 2001; Stone, Vanhoy, & Van Orden, 1997) , and feed activation forward to corresponding semantic representations (e.g., Jared, Levy, & Rayner, 1999; Newman, Jared, & Haigh, 2012; Van Orden, 1987) . Furthermore, semantic representations can send activation back to phonological representations (e.g., Strain, Patterson, & Seidenberg, 1995) . A question of interest for bilingual readers is whether the same processing dynamics occur for the nontarget language when reading words in a target language.
In the current study, a naming task was used to investigate how activation in the nontarget language flows through the word recognition system of bilinguals. The naming task is more likely to reveal subtle cross-language phonological effects than other tasks, such as the lexical-decision task, because it requires participants to produce a spoken response. Furthermore, the naming task is necessarily a language-specific task because it requires the participant to produce a word in a particular language, unlike the lexicaldecision task where responses can often be made on the basis of activation of words in either language (Smits, Martensen, Dijkstra, & Sandra, 2006) . Therefore, we can be more confident that any cross-language effects that are observed in the naming task reflect the impact of the nontarget language on target language processing.
We start with a discussion of a theory of bilingual word recognition. Next, we review other studies that have used the naming task to investigate activation of phonology in the nontarget language, and then we present the details of our own research. To first give a brief overview of our study, the participants were EnglishFrench bilinguals (Experiment 1) and French-English bilinguals (Experiment 2). Three types of English-French cross-language words were used (heterophonic homographs, heterophonic cognates, and homophones), as well as matched single language control words. Participants named words, first in one of their languages and then in the other.
The Bilingual Interactive Activation (BIA) Model
We adopt the theoretical framework of the BIA model (Dijkstra & van Heuven, 1998 , because this model is currently the most clearly articulated model of bilingual word recognition (Figure 1 ). Dijkstra and van Heuven proposed that bilinguals do not have separate lexicons for each of their languages; instead, their lexicons are integrated across languages. Upon presentation of a word, sublexical and lexical orthographic representations become active, and they in turn activate associated phonological and semantic representations and the corresponding language node. Semantic representations can send activation back to phonological and orthographic representations. Activation is not specific to the language of the presented word, but depends on overlap of representational codes. For example, all words in each language that share letters in common with the input receive some activation. However, Dijkstra and van Heuven assumed that activation levels depend in part on subjective frequency, and therefore phonological and semantic codes associated with the bilinguals' second language may be delayed in activation relative to first language codes (see also Gollan, Montoya, Cera, & Sandoval's, 2008, " weaker links" hypothesis for a similar view regarding the impact of the frequency of use of each language in speech production).
Because words in both languages are activated, a mechanism is needed to ensure that responses are in the correct language for the task. Initially, the BIA allowed language nodes to inhibit representations in the nontarget language (Dijkstra & van Heuven, 1998) . However, in the more recent BIAϩ (Dijkstra & van Heuven, 2002) , a task schema receives the output of the identification system and determines the response that is to be made depending on the demands of the task. Presumably, a naming response is made primarily on the basis of activation of lexical phonology. Smits et al. (2006) elaborated on how the model selects a naming response from activated alternatives. They proposed that the word identification system checks the language membership of each available response beginning with the lexical representation that is most active. If this candidate meets the language requirements of the task, it may be released. Otherwise, a response is delayed until a language-appropriate response is found or until a time criterion is reached.
Evidence for Cross-Language Activation of Phonology
In the review that follows, we show that naming studies with bilinguals have provided support for some of the assumptions of the BIAϩ, including the assumption of a shared sublexical phonological store for both languages, and the assumption that when two languages share an alphabet, printed words in one language activate phonological representations in the other language. However, it is still not clear whether activated nontarget phonological representations feed activation forward to semantic representations and whether semantic representations then feed activation back to phonological representations in each language and influence naming.
Cross-Language Masked Phonological Priming
One paradigm that has been used to investigate cross-language activation of phonology in bilinguals is the masked priming paradigm, in which words in one language are briefly presented and then masked, and are followed by a target word in their other language. Although most studies have used a lexical-decision task with this paradigm (e.g., Ando, Matsuki, Sheridan, & Jared, in press; Dimitropoulou, Duñabeita, & Carreiras, 2011; Gollan, Forster, & Frost, 1997; Nakayama, Sears, Hino, & Lupker, 2012) , masked primes in one language have also been shown to facilitate the naming of phonologically similar target words in the other language, both when target words were in bilinguals' second language (L2; Kim & Davis, 2003; Zhou, Chen, Yang, & Dunlap, 2010) , and in their first language (L1; Jouravlev, Lupker, & Jared, 2014; Zhou et al., 2010) . Jouravlev et al. showed that facilitation is obtained even when English primes and Russian targets share only onset phonology (e.g., viper -BO A /voblə/). This result, along with findings in the lexical decision studies that the size of the cross-language phonological priming effect is not influenced by word frequency or L2 proficiency, provide evidence of shared sublexical phonological representations across languages. The phonological representation of the target is activated more quickly in the related condition than in the unrelated condition because some of its sublexical phonology has already been activated by the prime.
These studies provide evidence that phonological representations for a bilingual's two languages are in an integrated store, or if they are in separate stores, the stores are highly interconnected. However, Andrews (1997) has pointed out that the consequences of coactivation in the priming paradigm are not necessarily relevant to whatever coactivation occurs in response to a single target word. That is, the activation of the nontarget language may be exaggerated when it appears in a prime. Therefore, the remainder of the review focuses on single-word naming studies. The languages of the bilinguals in these studies use the same alphabet.
Cross-Language Spelling-Sound Consistency Effects
Two languages that share an alphabet often have some letters that are pronounced differently. For example, -AIT is pronounced /eit/ in English words such as BAIT, but /ε/ in French words such as FAIT. If bilinguals activate sublexical phonological representations for both of their languages from printed words, then the naming of words with such letters should be hindered by competition from phonological representations activated by knowledge of letter-sound correspondences in the other language. Jared and Kroll (2001) found that French-English bilinguals made more errors naming low-frequency English words such as BAIT than words such as BUMP (-UMP does not exist in French monosyllabic words). This finding suggests that their knowledge of French spelling-sound correspondences was used to activate French phonological representations when reading in English. No difference between the two word types was found for EnglishFrench bilinguals who were doing the naming task in their L1. After naming a filler list of French words, participants named a second block of English experimental words. In the second English block, both groups of bilinguals took longer to name BAIT-type words than BUMP-type words. The stronger effect in the second block of English trials compared with the first suggests that nontarget language phonological representations are typically fairly weakly activated from the spelling of a target language word, particularly when they are in the bilingual's second language, unless the nontarget language has recently been used.
In a similar study with Dutch-English bilinguals, Smits, Sandra, Martensen, and Dijkstra (2009) did not find a cross-language consistency effect in an English naming task unless Dutch words were included on the list. Their study included both high-and low-frequency English words, however. It is possible that crosslanguage consistency affects only the naming of low-frequency words.
Interlingual Heterophonic Homographs
Interlingual heterophonic homographs are words that have the same spelling, but not the same meaning or pronunciation across languages. For example, the word PAIN occurs in both English and French, but in French it means "bread" and is pronounced /pε/. Other examples from English and French are CHAT ("cat," /ʃa/), SALE ("dirty," /sal/), COIN ("corner," /kwε/), and DENT ("tooth," /d␣ /). If bilinguals activate phonological representations for both of their languages from printed words, then the naming of such words in one language should be hindered by competition from the phonological representation activated in the other language. Jared and Szucs (2002) conducted an English naming study, comparing performance on interlingual homographs and matched English control words. Homographs were chosen such that the English member of the pair was a low-frequency word and the French member of the pair was a high-frequency word to maximize the likelihood of detecting the influence of French phonology. French-English bilinguals had significantly longer naming latencies and made more errors on homographs than on English control words, and even English-French bilinguals produced a small but significant effect in the error data. After naming a block of French filler words, participants named a second block of English experimental words. Both groups had significantly longer naming latencies and produced more errors on interlingual homophones than matched English control words in the second English block.
Similarly, Smits et al. (2006) found that Dutch-English bilinguals produced more errors on interlingual homographs than on control words in an English naming task. Furthermore, in a study with children in Grade 3, English native speakers who were in French Immersion programs at school produced more errors in naming interlingual homographs than control words, both in a French naming task and in an English naming task (Jared, Cormier, Levy, & Wade-Woolley, 2012) .
These studies provide stronger evidence that activation of phonological representations is not selective for language than did the Jared and Kroll (2001) study. The difference in findings may have been because the French phonological representations were more highly activated when the target stimulus corresponded to an entire word in French (e.g., PAIN) than when it shared only some letters with French words (e.g., BAIT, which is not a French word but shares letters with FAIT, etc.) . This explanation attributes the locus of the effects in both studies to feedforward orthographicphonological processing. Jared and Szucs considered another possible explanation for the difference between the studies, which was that the different semantic representations associated with the interlingual homographs may have competed and slowed naming responses. They thought this explanation was less likely because Hino and Lupker (1996) had shown that monolinguals named words with more than one meaning (e.g., LEAN) faster than words with a single meaning (e.g., LUNG), which suggests that, at least within a language, multiply activated meanings do not necessarily slow naming.
However, this reasoning may not be quite accurate because the meanings of an ambiguous word such as LEAN are associated with a single pronunciation. In contrast, the interlingual homographs in Jared and Szuc's (2002) study had more than one pronunciation as well as more than one meaning. A more appropriate comparison to monolingual findings is a study that used heterophonic homographs such as TEAR and WIND. In a monolingual English experiment, Seidenberg, Waters, Barnes, and Tanenhaus (1984) demonstrated that such heterophonic homographs are named more slowly than other words with inconsistent spelling-sound correspondences, indicating that multiple meanings may slow naming when they are associated with multiple pronunciations. Therefore, the interlingual homograph effect may arise as a consequence of both feedforward activation of phonology by orthography and feedback activation of phonology by semantics.
Cognates
One way to obtain evidence for a contribution of feedback from semantics to phonology is to compare interlingual homograph effects with effects for other cross-language words that also share orthography and not phonology, but which have the same meaning in the two languages. Such words are called heterophonic cognates. An example from English and French is the word TRAIN, which has the same meaning in both languages, and is pronounced /trein/ in English and /trε/ French.
Although there are a large number of lexical decision studies showing facilitation for cognates (e.g., Dijkstra, Grainger, & van Heuven, 1999; Dijkstra, Miwa, Brummelhuis, Sappelli, & Baayen, 2010; Font, 2001; Lemhöfer and Dijkstra, 2004; van Hell & Dijkstra, 2002) , there are only two studies that we are aware of that used a naming task with adult bilinguals. In one study, De Groot, Borgwaldt, Bos, and van den Eijnden (2002) found no correlation of cognate status and the word naming latencies of Dutch-English bilinguals, either for the participants who read words in L1 or the participants who read words in L2.
In the other study, Schwartz, Kroll, and Diaz (2007) had English-Spanish bilinguals name cognates in either their L1 or L2. Cognates differed orthogonally on both phonological and orthographic similarity across languages; thus producing four types of cognates. When these cognate types were collapsed across categories and compared with single language control words, Schwartz et al. found that bilinguals performing the task in their L1 named cognates more slowly than English control words. In contrast, no differences between cognates and matched Spanish control words were observed when bilinguals read aloud in their L2. However, because more than half of the cognates differed in spelling across languages, it is not entirely clear that the slower naming latencies in the English version of the task were because of competing phonological representations and not a consequence of the different orthographic representations. Furthermore, it is surprising that the effect was larger in the participants' L1 than their L2, because usually the reverse is found. Schwartz et al. did make a further comparison of performance on orthographically similar cognates that shared a pronunciation and those that did not. They found that cognates with different pronunciations were named more slowly and less accurately than cognates with similar pronunciations, both in English and in Spanish. It is unclear from this comparison whether cognates with different pronunciations are named more slowly than single language control words (i.e., different pronunciations in each language compete), or whether cognates with similar pronunciations are named more quickly than control words (i.e., similar pronunciations in each language facilitate one another), or both. Nonetheless, these results provide further support for the view that nontarget language phonological representations are activated from the orthography of the target language, and provide rare evidence that this can happen even when bilinguals are reading in their L1. Jared et al.'s (2012) study of Grade 3 English native speakers who were in French Immersion programs produced yet a different pattern of results. They found that fewer errors were produced in naming cognates than control words, but only in the L2 naming task. There was no cognate effect in the L1 naming task. Both of these results differ from the children's performance on interlingual homographs, which incurred more errors than control words, providing some evidence of an influence of feedback from semantic representations to phonology.
In the current study, we investigated whether adult bilinguals also show a different pattern of performance for cognates and interlingual homographs. A comparison of the interlingual homograph and cognate effects provides evidence concerning the extent to which nontarget representations are activated. If activation in the nontarget language flows just from orthography to phonology, then interlingual homograph effects and cognate effects should both be inhibitory and of a similar magnitude because both had different pronunciations in English and French.
Interlingual Homophones
Another way of investigating cross-language phonological effects is to compare naming latencies for interlingual homophones and matched control words. Interlingual homophones are words that have the same or very similar pronunciation across languages, but a different spelling and meaning in each language. An example of a homophone pair from English and French are the words FOE and FAUX ("false"), both pronounced /fo/.
At present, we are unaware of an interlingual homophone naming study with adult bilinguals. Jared et al. (2012) found that Grade 3 English native speakers who were in French Immersion programs named interlingual homophones faster and with fewer errors than control words, but only in the L2 naming task. There was no homophone effect in the L1 naming task.
There is some evidence from other tasks of a facilitatory effect for interlingual homophones in adult bilinguals reading in their L2.
Facilitatory interlingual homophone effects have been observed in English lexical decision tasks with French-English bilinguals (Haigh & Jared, 2007) and Dutch-English bilinguals (Lemhöfer & Dijkstra, 2004) . Similarly, Carrasco-Ortiz, Midgley, and Frenck-Mestre (2012) found that French-English bilinguals produced a reduced N400 for interlingual homophones compared with control words in an English semantic judgment task. However, there are also conflicting findings. Dijkstra et al. (1999) observed that Dutch-English bilinguals had significantly slower English decision latencies and made more errors on the same interlingual homophones and controls used in Lemhöfer and Dijkstra (2004) . Furthermore, in naming studies with English monolinguals, lowfrequency homophones with high-frequency mates have been observed to have slower naming latencies than matched control words (Biedermann, Coltheart, Nickels, & Saunders, 2009; Edwards, Pexman, & Hudson, 2004) . Thus, more evidence is needed to determine whether interlingual homophone effects in bilingual naming are inhibitory or facilitatory, which in turn will help us understand the extent of activation of nontarget language representations.
The Present Study
In summary, the present study investigated interlingual homograph, cognate, and interlingual homophone effects in L1 and L2 word naming with the goal of understanding how activation in the nontarget language flows through the word recognition system of bilinguals. Stimulus sets were developed in both English and French. In Experiment 1, participants were English-French bilinguals and in Experiment 2 participants were French-English bilinguals. The two groups of bilinguals were tested to investigate the generalizability of findings. Participants named words in one language and then in the other. Half of the participants started with each language. An advantage of such a design is that L1 and L2 are within-participant variables in each experiment. A disadvantage, however, is that there may be carry-over effects from naming words in one language to naming words in the other language. Analyses were therefore conducted for each language (regardless of whether it came first or second), and also for each language when it appeared in the first block of trials only, at which point the experiments involved a single language.
Carry-Over Effects
We also looked at carry-over effects from the first block to the second block of trials to see whether they could inform the debate about how the appropriate response is selected from activated candidates. Researchers in bilingual speech production have suggested two broad types of views on language selection (see Misra, Guo, Bobb, & Kroll, 2012) . One view is to assume that bilinguals can inhibit representations in the language that is not needed in the task, so that representations in the task relevant language are likely to become most highly activated and selected. The original BIA allowed such top-down inhibition from language nodes. Another view is to assume that bilinguals are able to ignore activated candidates from the nontarget language and to consider only target language candidates. In the revised version of the BIA model (BIAϩ), top-down language-to-word inhibition was eliminated and a task schema system was added which makes use of the output of the word recognition system. When the task requires responses from a single language, the task schema at the decision stage excludes responses from the other language. Therefore, evidence that participants inhibited one language when reading in another would be inconsistent with the BIAϩ. Misra et al. (2012) obtained evidence for inhibition of L1 when participants had previously named a block of pictures in L2 but not the reverse.
If bilinguals inhibit their nontarget language when naming words in the target language in the first block of trials, then when there is a language switch and the nontarget language becomes the target language in the second block, naming times for all word types should be slowed because of the need to overcome the inhibition. Carry-over effects could also arise, however, if reading aloud in a target language in Block 1 increases the activation of that language and the heightened activation persists into the subsequent block of trials in the other language. If so, then interlingual words should be more affected than single language control words. In Jared and Kroll (2001) and Jared and Szucs (2002) , English word naming latencies for English-French bilinguals were slower after having read a block of French filler trials, however crosslanguage inconsistent (e.g., BAIT) and interlingual homographs were more slowed than single language control words. These findings suggest that naming in L2 increases the activation level of L2 representations for some time, but provide little support for prolonged inhibition of L1 representations. In the current study, we examined whether naming response times differed depending on whether or not participants had just completed a block of naming trials in their other language to provide further evidence regarding whether bilinguals inhibit representations in a nontarget language.
Experiment 1 Method
Participants. Thirty English-French young adult bilinguals (22 women, 8 men) participated in the study. Their mean age was 20.2 years (range ϭ 18 -25). They all attended university where English was predominantly spoken (in Southwestern Ontario). Participants received course credit or were paid for their involvement in the study.
Responses on a language experience questionnaire indicated that all had learned English first and French second. Table 1 presents other data regarding their ability in French. Self-report data include participants' ratings of their current ability to understand, speak, read and write in French on a 10-point scale, where 0 indicates no ability and 10 indicates very fluent. Also included is the mean age at which participants reported beginning to acquire French. As an objective measure of French fluency, participants completed an online picture-naming task in which they named 48 line drawings taken from the Snodgrass and Vanderwart (1980) picture set. This task is the same as used in previous bilingual experiments in our lab (Friesen & Jared, 2012; Haigh & Jared, 2007; Jared & Kroll, 2001; Jared & Szucs, 2002; see Haigh & Jared, 2007 , or Jared & Kroll, 2001 , for a list of the picture names). Participants were included in the study only if they correctly named at least 24 of the pictures in French (this is the same criterion as used in our previous studies).
Stimuli. Critical items were English-French interlingual words (30 heterophonic homographs, 30 heterophonic cognates and 30 homophones), 45 English control words, and 45 French control words (see Appendix). Half of the cognates, homographs, and homophones had a lower frequency in English than in French. These items and their control words were presented in the English list. The other half of the interlingual stimuli had a lower frequency in French than in English and was presented in the French list. Each item only appeared in one list. Each interlingual word was matched with a single language control word on written frequency, initial phoneme, word length, and number of syllables. English written word frequency was obtained from CELEX norms (Baayen, Piepenbrock, & van Rijn, 1993) and French word frequency was obtained from Lexique norms (New, Pallier, Ferrand, & Matos, 2001) . Word characteristics are reported in Table 2 . Frequencies are reported per million words. For the English set of stimuli, interlingual words and their control words were also matched on monolingual naming times produced from the English Lexicon Project (Balota et al., 2007) . T tests indicated that interlingual homograph, cognate, and interlingual homophone effects were not significant for these English monolinguals (all ps Ͼ .40). Ferrand et al. (2011) published a smaller set of naming times for French words. Over 80% of the words in our interlingual homograph and control groups and in our interlingual homophone and control groups were included in their study. T tests on their latencies for our words indicated that neither of these effects were significant (all ps Ͼ .25). Another 180 words were selected in both English and French to serve as filler words. The large number of fillers was used to reduce the proportion of interlingual words on the list. Fifteen English-only words and 15 French-only words were selected as practice items.
Procedure. Participants began by completing a questionnaire about their language experience. They were then seated approximately 60 cm in front of a computer screen. Participants were asked to read words from a single language as quickly and accurately as possible into a microphone. Stimuli were presented one at a time at the center of the screen in 18-point lower case bold Courier New font using E-prime software (Schneider, Eschman, & Zuccollotto, 2002) . Each stimulus remained on the screen until the participant began to speak into the microphone. Reaction times (RTs) were recorded from when the word first appeared on the screen to when the participant's response triggered the voice key. The intertrial interval was 2 s. An experimenter recorded the accuracy of their responses. Errors included dysfluencies (e.g., stopping before completing a pronunciation), naming a cognate or homograph in the wrong language, and misreading the word. Words pronounced with a slight accent were not considered errors. Words within a block were randomized for each participant. Participants read a block of words in one language followed by a block in the other language. Language order was counterbalanced across participants. Participants then completed the online second language picturenaming task. Pictures were presented one at a time on the computer screen, and participants were asked to name the objects aloud in French as quickly and accurately as they could. Pictures remained on the screen until the participant's response. Naming errors were coded by hand. The session took approximately 45 min.
Results
Data from 2.4% of the critical word trials were discarded because the microphone failed to detect a response. A further 2.1% of RTs were considered to be outliers because they were 2.5 SDs above or below the participant's mean RT in the word's condition. These data points were removed from all analyses. Mean latencies and error rates for all words are shown in Table 3 . Analyses of variance were conducted on response latencies and square-root transformed errors using both participant (F 1 ) and item (F 2 ) means as units of analysis. The data from each language were analyzed separately. The primary analyses addressed whether interlingual words differed from single language control words, and the sec- Interlingual versus control words. The interlingual homographs and cognates and their controls were analyzed in one set of analyses, and the homophones in another set because, as indicated in the beginning of this article, the comparison of interlingual homographs and cognates addresses a different issue with respect to crosslanguage phonological effects than interlingual homophones.
Interlingual homographs and cognates. The analyses of variance (ANOVAs) had the variables Word Type (Interlingual vs. Control) and Interlingual Word Group (Homographs vs. Cognates). They were treated as within-participants and between-items variables. Of particular interest is whether there was an interaction between word type and interlingual word group. The analyses also included Block (Block 1 vs. Block 2) as a between-participants and within-item variable, but this variable was not the focus of these analyses. In addition, analyses were conducted on the data from Block 1 to determine whether cross-language effects can be seen when the other language has not just been used.
When participants named words in L1 (English), the main effect of word type was significant by participants in the latency data, In contrast, the cognate effect (9 ms slower on cognates) was not significant in the latency data, F 1 (1, 28) ϭ 1.42, ns; F 2 Ͻ 1, and in the error data it only approached significance by participants (2.0% fewer errors on cognates), F 1 (1, 28) ϭ 3.97, p ϭ .07, ŋ p 2 ϭ .11; F 2 Ͻ 1. When just the participants who named English words in Block 1 were included in the analyses, the main effect of word type was not significant in the latency data, F 1 (1, 14) ϭ 1.55, ns; F 2 Ͻ 1; but it was significant in the analysis by participants in the error data, F 1 (1, 14) ϭ 7.30, p Ͻ .05, ŋ p 2 ϭ .34; F 2 (1, 56) ϭ 2.75, ns. Similarly, the interaction of word type and interlingual word group was not significant in the latency data, Fs Ͻ 1, but it was significant in the participants analysis of the error data, F 1 (1, 14) Interlingual homophones. The critical variable in the ANOVAs was homophony (homophone vs. control), which was treated as a within-participant and between-item variable. The ANOVAs also included Block (Block 1 vs. Block 2), which was treated as a between-participants and within-item variable, but again it was not the focus of these analyses. The data from Block 1 were also analyzed using t tests.
When participants named words in L1 (English), there was no effect of homophony when all participants were included, in either the latency data, F 1 (1, 28) ϭ 2.49, ns; F 2 Ͻ 1, or in the error data, F 1 (1, 28) ϭ 2.97, ns; F 2 Ͻ 1, nor was there a significant effect of homophony just for participants who named words in English in Block 1, in the latency t 1 (14) ϭ 1.48, ns; t 2 (28) ϭ 0.72, ns, or error data t 1 (14) ϭ 0.56, ns, t 2 (28) ϭ 0.23, ns.
When participants named words in L2 (French), homophones were responded to more quickly than control words in the analysis by participants, F 1 (1, 28) ϭ 4.78, p Ͻ .04, ŋ p 2 ϭ .15; F 2 (1, 28) ϭ 2.11, ns, but there was no homophone effect in the error data, Fs Ͻ 1. For participants who named words in French in Block 1, a facilitatory homophone effect was observed in the latency data, t 1 (14) ϭ 2.34, p Ͻ .05; t 2 (28) ϭ 1.89, p Ͻ .07, and there was no homophone effect in the error data.
Carry-over. The final set of analyses specifically examined whether reading times and accuracy for words differed when they occurred in Block 2 than when they appeared in Block 1. If the nontarget language is inhibited when naming in the target language in Block 1, then when that language becomes the target language in Block 2, naming should be slower. ANOVAs had variables Block (Block 1, Block 2), Word Type (Interlingual vs. Control) and Interlingual Word Group (Homographs, Cognates, Homophones).
English words were named 34 ms more slowly on average in the second block compared with the first block. This difference was not significant by participants, F 1 (1, 28) ϭ 1.24, ns, but was highly significant by items, F 2 (1, 84) ϭ 41.85, p Ͻ .001, ŋ p 2 ϭ .33. There was no effect of Block in the error data Fs Ͻ 1. Block did not interact significantly with word type either in the latency data, F 1 (1, 28) ϭ 2.25, ns; F 2 (1, 84) ϭ 1.34, ns, or in the error data, Fs Ͻ 1. Interlingual words were named 39 ms more slowly in Block 2 than in Block 1, and control words were named 29 ms more slowly in the second block than the first. The three-way interaction of Block by word type by interlingual word group approached significance in the latency data, F 1 (2, 56) ϭ 2.70, p Ͻ .08, ŋ p 2 ϭ .09; F 2 (2, 84) ϭ 2.45, p Ͻ .10, ŋ p 2 ϭ .06, and by items in the error data, F 1 (2, 56) ϭ 1.21, ns; F 2 (2, 84) ϭ 2.60, p ϭ .08, ŋ p 2 ϭ .06. Interlingual homograph effects in particular were larger in Block 2 than in Block 1. Homographs were named 66 ms more slowly in Block 2 than Block 1 whereas their control words were named 32 ms more slowly in Block 2.
For French words, there were no effects of Block in either the latency or error data, nor any interactions of Block and word type, all Fs Ͻ 1. French words on average were named only 2 ms more slowly in the second block than in the first, and interlingual words in particular were named 3 ms more slowly in the second block than in the first (mean naming latencies for control words were exactly the same in the two blocks). The three-way interaction of Block by word type by interlingual word group approached significance in the latency data, F 1 (2, 56) ϭ 2.79, p ϭ .07, ŋ p 2 ϭ .09; F 2 (2, 84) ϭ 2.88, p ϭ .06, ŋ p 2 ϭ .06, and was not significant in the error data, Fs Ͻ 1. Interlingual homograph and homophone effects were actually smaller in Block 2 than in Block 1.
Discussion
English-French bilingual participants had more difficulty naming interlingual homographs than matched single language control words. When naming in L1 (English), there was a homograph effect in both the latency and error data when all participants were included in the analyses, although there was a homograph effect only in the error data when just participants who named in English in the first block of trials were included. When reading in L2 (French), there was a homograph effect in the latency and error data, both with all participants and when just participants who named in French in the first block of trials were included. These interlingual homograph effects could have occurred because the pronunciation in each language was activated (even though each block required naming in just a single language), and these activated pronunciations competed. However, it is also possible that the meanings associated with the homographs in each language were activated and these in turn activated their corresponding pronunciations in each language. Performance on the cognates, which also had different pronunciations in each language, but a common meaning, is informative regarding whether there was additional feedback activation from semantic representations.
Despite also having a different pronunciation in each language, cognates were not more difficult to name than matched control words. There was no difference between naming times or errors for cognates and matched control words when naming in L1 (English), either when all participants were included or when just those who named in English in Block 1 were included. Furthermore, in L2 (French), cognates were named more quickly than matched controls, although this cognate effect was not significant when just those who named in French in Block 1 were included.
It is important that interactions between word type and interlingual word group were observed in both L1 and L2. These were most evident when all participants were included in the analyses, but were also observed in some analyses that included only Block 1, particularly in the L2 latency analyses. Since interlingual homographs and cognates differed on whether they have two meanings or a single meaning across languages, this finding provides evidence that semantic representations associated with the nontarget language reading are activated and in turn activate their corresponding phonological representations.
A facilitatory interlingual homophone effect was observed when naming in L2, providing evidence that common phonology with L1 is helpful when reading in L2. No interlingual homophone effect was observed in L1 naming, probably because L1 phonological representations are activated strongly enough from print in L1 that there is little chance of an influence of L2.
There was some evidence that participants inhibited L1 representations when reading in L2 in Block 1. When L1 words had to be named in the subsequent block, naming latencies were longer than they were for participants who named in L1 in Block 1. However, the difference was not significant by participants (although was highly significant by items), perhaps either because only some participants produced long-lasting inhibition of L1, or because participants recovered from the inhibition part way through the list of English words. In contrast, no evidence was found indicating that representations in L2 were inhibited when reading in L1 in Block 1. There was no difference in L2 latencies for participants who named L2 words in Block 2 compared with those who named L2 words in Block 1. Of course these data do not rule out the possibility that L2 representations were inhibited when reading in L1 in Block 1 but that participants recovered quickly as they began naming words in L2.
There were marginal triple interactions between Block, Word Type, and Interlingual Word Group. The English naming data provided some evidence that naming in French in Block 1 produced long-lasting activation of French that carried over into Block 2. L1 Block 1 versus Block 2 differences were 34 ms larger for interlingual homographs than their matched control words.
A more thorough interpretation of these findings and the implication of these results for the BIAϩ can be found in the General Discussion.
Experiment 2
To investigate the generalizability of our findings from Experiment 1, we tested a second group of bilinguals on the same words, this time with French as their L1 and English as their L2. Not only did these bilinguals differ in which of the two languages was their L1, they also differed in the use of their L2. Both groups of bilinguals were living in a primarily English environment at the time of the study, and therefore the French-English bilinguals in Experiment 2 were using their L2 in their daily lives to a greater extent than the English-French bilinguals in Experiment 1. As the objective picture naming data in Table 2 show, they were more fluent in their L2 than the participants of Experiment 1. Furthermore, English and French differ in the transparency of their spelling-sound correspondences. In Experiment 1, the participants' L1 was the less transparent language and their L2 was the more transparent language. In Experiment 2, this was reversed.
Method
Participants. Thirty French-English young adult bilinguals (21 women, 9 men) participated in the study. They all attended university where English was predominantly spoken (in Southwestern Ontario). Their mean age was 21.8 years (range ϭ 18 -29). Participants received course credit or were paid for their involvement in the study. Responses on the language experience questionnaire indicated that all had learned French first and English second. See Table 1 for self-ratings of their abilities in English, the mean age they began to acquire English, and results from the picture-naming task from Experiment 1, which they performed in English.
Materials and procedure. The materials and procedure were the same as in Experiment 1.
Results
Data from 3.0% of the critical word trials were discarded because the microphone failed to detect a response. A further 1.8% of RTs were outliers and also removed from the analyses. The same set of analyses as those in Experiment 1 were conducted. Mean latencies and error rates for all words are shown in Table 4 .
Interlingual versus control words. As in Experiment 1, interlingual homographs and cognates were included in one set of analyses, and interlingual homophones in another set.
Interlingual homographs and cognates. When participants named words in L1 (French), there was no main effect of word type either in the latency analyses, F 1 (1, 28) ϭ 3.23, p ϭ .08, ŋ p 2 ϭ .10; F 2 Ͻ 1, or in the error analyses, Fs Ͻ 1. Word type did not interact with interlingual word group in the latency data, F 1 (1, 28) ϭ 1.54, ns; F 2 Ͻ 1, but did in the error data, F 1 (1, 28) (1, 28) ϭ 2.00, ns; F 2 Ͻ 1. When only participants who named English words in Block 1 were included in the analyses, in the latency analyses there was no effect of word type and no interaction of word type and interlingual word group, Fs Ͻ 1. In the error data, there was a main effect of word type that was significant by participants, F 1 (1, 13) Interlingual homophones. When participants named words in L1 (French), there was no effect of homophony when all participants were included, in either the latency data, F 1 Ͻ 1; F 2 (1, 28) ϭ 1.22, ns, or in the error data, Fs Ͻ 1, nor was there a significant effect of homophony just for participants who named words in French in Block 1, in the latency t 1 (15) ϭ 1.04, ns; t 2 (28) ϭ 0.51, ns, or error data t 1 (15) ϭ 1.00, ns, t 2 (28) ϭ 0.59, ns.
When participants named words in L2 (English), homophones were responded to 19 ms more slowly than control words, F 1 (1, 28) ϭ 14.07, p Ͻ .01, ŋ p 2 ϭ .33; F 2 (1, 28) ϭ 2.17, ns, and produced 2.5% more errors, F 1 (1, 28) ϭ 5.77, p Ͻ .03, ŋ p 2 ϭ .17; F 2 Ͻ 1. For participants who named words in English in Block 1, an inhibitory homophone effect was observed in the latency data in the analysis by participants, t 1 (13) ϭ 3.06, p Ͻ .01; t 2 (28) ϭ 1.52, ns, and there was no homophone effect in the error data, t 1 (13) ϭ 1.47, ns; t 2 (28) ϭ 1.19, ns.
Carry-over. For French words, there were no effects of Block in either the latency, F 1 Ͻ 1; F 2 (1, 84) ϭ 2.20, ns, or error data, F 1 Ͻ 1; F 2 (1, 84) ϭ 3.38, p Ͻ .07, ŋ p 2 ϭ .04. French words on average were named only 1 ms more slowly in the second block than in the first. There were also no interactions of Block and word type, or triple interaction of Block, word type, and interlingual group, Fs Ͻ 2. Interlingual words were named 9 ms more slowly in the second block than in the first and control words were named 7 ms faster in the second block.
English words were named 19 ms more slowly on average in the second block compared with the first block. This difference was not significant by participants, F 1 Ͻ 1, but was significant by items, F 2 (1, 84) ϭ 5.22, p Ͻ .05, ŋ p 2 ϭ .06. However, the interaction of Block and word type was significant, F 1 (1, 28) ϭ 5.59, p Ͻ .05, ŋ p 2 ϭ .17; F 2 (1, 84) ϭ 3.70, p Ͻ .06, ŋ p 2 ϭ .04. Interlingual words were named 36 ms more slowly when English was named in the second block of trials compared with the first, whereas their matched controls were named only 2 ms more slowly. The three-way interaction of Block by word type by interlingual word group was not significant. There was no effect of Block in the error data, and no significant interactions of Block with the other variables, Fs Ͻ 1.
Discussion
French-English bilingual participants in Experiment 2 provided only weak evidence that they activated representations from both languages when naming words in L1 (French). When all participants were included, there were small interlingual homograph and cognate effects in some analyses by participants. The facilitatory cognate effect seen in the participants analysis of the latency data differs from Experiment 1 where no cognate effect was found in L1 naming. However, these observations are consistent with a lexical decision study by van Hell and Djkstra (2002) in which they found larger cognate facilitation effects in L1 with greater proficiency in L2. As seen in Table 2 , participants in Experiment 2 were more proficient in their L2 than those in Experiment 1. There was an interaction between word type and interlingual word group in the error data, because of small effects in errors that were in different directions for homographs and cognates. Because these error effects were in the opposite direction, semantic representations associated with the nontarget (English) reading were perhaps weakly activated and in turn activated their corresponding phonological representations. When just participants who read in French in Block 1 were included, effects were even weaker.
More evidence was found for the activation of French representations when naming in L2 (English). When all participants were included, interlingual homographs had significantly longer naming times and produced more errors than matched control words, which matches the results in L2 naming in Experiment 1. Unlike Experiment 1, however, there was no facilitatory cognate effect, in fact there was a nonsignificant trend to an inhibitory effect. This finding is consistent with the results of an eyetracking study by Pivneva, Mercier, and Titone (2014) , who also found that increased L2 proficiency reduced cognate facilitation effects in L2. Although the inhibitory interlingual homograph effect was significant and the weaker inhibitory trend for cognates was not, the interaction between word type and interlingual word group was significant only in the participants' analysis of the error data, providing little evidence that phonological representations were activated by feedback from semantic representations.
If the impact of French on English naming is because of especially quick activation of French phonological representations because of well-practiced and transparent spelling-sound correspondences, then a robust difference between interlingual words and their controls would also be expected in the analysis of the data just from participants who named in English first. However, crosslanguage effects were much less evident when only data from these participants were included. There was an inhibitory interlingual homograph effect just in the error data. This finding indicates that much of the evidence for activation of French phonological representations came from participants who had named French words in the first block.
There was no interlingual homophone effect when naming in L1, as in Experiment 1, but in contrast to Experiment 1, when naming in L2 interlingual homophones had somewhat longer naming latencies than matched control words. That is, shared phonology with L1 French words hindered the naming of L2 English words. ANOVAs on the Block 1 naming latency data with Experiment (1 vs. 2) and Word Type (homophone vs. control) as variables revealed a significant interaction, F 1 (1, 27) ϭ 12.03, p Ͻ .01, ŋ p 2 ϭ .31; F 2 (1, 56) ϭ 5.91, p Ͻ .05, ŋ p 2 ϭ .10. We consider possible explanations for these findings in the General Discussion.
There was no evidence here that these bilinguals inhibited L1 French representations when naming L2 English words, as French words were not named more slowly overall in the second block (after reading in English) compared with the first block. In con-trast, English words were named more slowly when in the second block compared with the first in the analysis by items, but the evidence does not suggest that L2 English representations were generally inhibited when reading in L1 because it was the just the interlingual words and not the English control words that were named more slowly. This finding may instead be because of prolonged activation of French representations from the first block to the subsequent English block.
General Discussion
The current study investigated phonological processing dynamics in bilingual word naming using English-French interlingual homographs, cognates, and interlingual homophones and matched control words. We not only sought evidence as to whether bilinguals simultaneously activate phonological representations from a nontarget language when naming target language words, but also to determine whether any such phonological activation flows to other representations. We use the theoretical framework of the BIAϩ (Dijkstra & van Heuven, 2002) to explain our findings.
Interlingual Homographs and Cognates
Differences were found in naming performance on interlingual words and matched controls, with these effects generally being strongest when participants named words in L2, and weakest when participants named words in L1 in the first block of trials. Broadly, these findings indicate that phonological representations of a nontarget language are activated when naming words in a target language, and they provide support for the assumption in the BIAϩ model that representations are integrated across languages.
More specifically, interlingual homographs, which have a different pronunciation and meaning in English and French, were more difficult to name than matched control words. The inhibitory interlingual homograph effect was particularly robust when participants named words in L2, both when L2 was French (Experiment 1) and when L2 was English (Experiment 2). Experiment 2 replicates the findings of Jared and Szucs (2002, Experiment 2) , and Experiment 1 extends their findings to naming in French as an L2. When naming in L1, the homograph effect was much weaker, particularly in the first block of trials, and was mostly a small inhibitory effect in error data. This too is consistent with Jared and Szucs (2002, Experiment 1) results, and expected by the BIAϩ because activation levels depend in part on subjective frequency, and therefore phonological and semantic codes associated with bilinguals' second language may be delayed in activation relative to first language codes.
A comparison of the interlingual homograph and cognate effects provides evidence concerning the extent to which nontarget representations are activated. If activation in the nontarget language flows just from orthography to phonology, then interlingual homograph effects and cognate effects should both be inhibitory and of a similar magnitude because both had different pronunciations in English and French. However, participants did not generally find cognates more difficult to name than their matched controls. The only cognate effect that was significant by both participants and items was in Experiment 1 where there was a facilitatory cognate effect in the latency data when participants were naming in L2 (French), although in Experiment 2, participants did show a nonsignificant inhibitory trend when naming cognates in L2 (English). Performance on interlingual homographs and cognates was different enough to produce a significant interaction between word type and interlingual word group in both L1 and L2 in Experiments 1 and 2 in at least one of the four analyses (RT and errors, each by participants and items) with all participants included. These findings provide evidence that activation of the nontarget language goes beyond feedforward activation from orthography to phonology and extends to semantic representations and back to phonological representations.
Because the overall analyses included some participants who had just named a block of words in the nontarget language, the extent of nontarget language activation suggested by these analyses may be greater than what occurs in a monolingual reading situation. Therefore, analyses were also conducted on just the first block of trials, at which point the experiments involved a single language. There was less evidence that activation of the nontarget language extended to semantic representations on those trials, as fewer of the interactions between word type and interlingual group were significant. However, the weaker statistical effects may be partly attributable to the fact that the Block 1 analyses included only half of the participants. Nonetheless, there was particularly clear evidence in Experiment 1 of semantic involvement when Block 1 words were in L2, as a significant interaction between word type and interlingual group was observed in the latency data. A parallel effect was not seen in the latency data in Experiment 2 where participants were more proficient in their L2, although in that experiment the homograph effect was significant in the error data in Block 1 and the cognate effect was not. The differences in findings across the two experiments are probably because of L2 proficiency differences. Pivneva et al. (2014) showed in an eyetracking study that increased L2 proficiency reduced the cognate facilitation effect in L2 but did not influence the inhibitory homograph effect.
In the BIAϩ, feedback from semantic representations to lexical phonological representations is likely to increase the difficulty of naming interlingual homographs and may reduce the difficulty of naming cognates. Semantic representations receive activation from lexical orthographic representations as well as lexical phonological representations. Because the homographs and cognates used in our study have the same spelling in English and French, lexical orthographic representations for the word in each language would activate their corresponding semantic representation, as would lexical phonological representations. In the case of homographs, lexical representations in each language would activate different semantic representations (e.g., LIT: ignited, bed), whereas cognates (e.g., TRAIN) would activate the same semantic representation. The two semantic representations associated with the homograph would each send activation to the relevant phonological representations in each language, with the consequence that two lexical phonological representations in each language would receive activation (e.g., English and French phonological representations of LIT /lit/ and /li/, as well as the English phonological representation /bεd/ associated with the "bed" meaning and the French phonological representation /alyme/ associated with the "ignited" meaning). Thus, feedback from semantic representations would not only increase the activation of the phonological representations of the homograph each language, but would add competition from another word in the nontarget language and a word in the target language. It is easy to see how the added competition could slow the naming of homographs relative to single language control words.
In contrast, a single semantic representation is activated in the case of cognates (e.g., TRAIN), and this representation feeds back activa-tion to its lexical phonological representation in each language (e.g., /trein/ and /trε/). When naming in a weaker L2, quick and strong activation of the semantic representation from L1 representations would be especially helpful, because the semantic representation would provide stronger feedback to the L2 phonological representation than would occur for a single language control word. However, feedback from the semantic representation would also provide additional activation of the phonological representation in the nontarget language, which would increase competition, particularly if the nontarget language were the participants' L1.
If the word with the highest activation was always selected and produced, then responses in the weaker L2 might never get selected. In the BIAϩ, the lexical phonological representation that is activated most highly is selected first, and if it does not have the correct language membership, then the next most highly activated lexical phonological representation is selected. When a phonological representation with the correct language membership is found, it is produced. In naming a cognate in L2, the L1 lexical phonological representation would probably be selected first because it is likely to be most active, but because it does not have the correct language membership it would not be produced as a response. The next most active phonological representation would then be selected, which is likely to be the L2 pronunciation of the cognate, and if so, it would be produced. To get a cognate facilitation effect, as was found in L2 naming in Experiment 1, requires the assumption that the boost in semantic activation that comes from L1 lexical representations, and consequently in the activation from the semantic representation to the L2 pronunciation of the cognate, allows the L2 pronunciation to be selected faster than the pronunciation of an L2-only word, despite some additional competition from the L1 pronunciation of the cognate. A cognate facilitation effect, therefore, would probably be most likely to occur in an L2 naming task when L2 is weaker than L1. If the nontarget language provides only a small boost to the activation of the semantic representation of a cognate, perhaps because of high proficiency in the target language, then the target phonological representation will in turn get only a small amount of additional activation compared with a target language-only word. Competition from the nontarget lexical phonological representation in the case of a cognate may cancel out this additional activation, and may even produce an inhibitory cognate effect. A computer simulation of the BIAϩ is needed to determine whether this speculation is correct and to better understand how proficiency in the nontarget language influences the cognate effect in the model. In summary, results from the current study on heterophonic homographs and cognates indicate that interlingual naming effects cannot be explained solely as a consequence of competition from feedforward activation of phonological representations from orthographic representations. Feedback activation of phonological representations from semantic representations also needs to be incorporated into a comprehensive explanation.
Interlingual Homophones
An intriguing finding was that the interlingual homophone effect in L2 naming in Block 1 was facilitatory in Experiment 1, but inhibitory in Experiment 2. The facilitatory effect in naming French L2 words in Experiment 1 is consistent with Jared et al.'s (2012) finding with Grade 3 English-French bilingual students, and the inhibitory effect in naming L2 English words in Experiment 2 is consistent with previous English monolingual studies in which low-frequency homophones with high-frequency mates had slower naming latencies than matched control words (Biedermann et al., 2009; Edwards et al., 2004) . The challenge is to explain how these two different patterns of results arise.
In the BIAϩ, a printed homophone (e.g., FOE, which has French homophone mate FAUX) would activate two lexical phonological representations, one for each language) from activated sublexical phonological units, and these would compete and slow naming, especially in L2. Furthermore, if the two lexical phonological units each activated their corresponding semantic representation ("enemy," "false") and these fed back activation to lexical phonology in each language, two additional lexical phonological representations would be activated, which would increase the inhibitory interlingual homophone effect. Competition between lexical phonological representations can, therefore, account for the inhibitory interlingual homophone effect in Experiment 2, but not the facilitatory homophone effect in Experiment 1. Haigh and Jared (2007) observed a facilitatory interlingual homophone effect in a lexical-decision task for French-English bilinguals reading in English (which is opposite to the naming results for similar bilinguals in Experiment 2 here). They suggested that participants may have responded on some trials on the basis of lexical phonological activation without checking language membership. Similarly, a facilitatory effect might have been produced in Experiment 1 if participants responded on the basis of the L1 lexical phonological representation, which would be expected to be activated more quickly than the L2 representation in unbalanced bilinguals. However in a naming task, a strategy of ignoring the language node would have increased the error rate for interlingual homographs and cognates, which are pronounced differently in English and French. In the first block of Experiment 1, cognates had a slightly higher error rate than control words (2.2% vs. 0.9%), so this explanation is possible, but perhaps not that likely.
Of potential relevance is that the lexical phonological representations of the two members of each homophone pair may have been more similar for the English-French participants than for the French-English participants because the English-French participants had less exposure to native speakers of their L2 than did the French-English bilinguals. For example, the pair REAR-RIRE may have been represented as /rir/ in both languages for at least some of the English-French bilinguals, but /rir/ and /ʁiʁ/ for the French-English bilinguals. Another example is SANK-CINQ which may both have been represented as /saeŋk/ by EnglishFrench bilinguals but as /saeŋk/ and /sεk/ by the French-English bilinguals. A detailed phonetical analysis of the participants' responses is beyond the scope of this study, and in any case, participants did not produce both members of any homophone pair. If homophone mates were more similar for English-French participants, when the L2 member was presented, the lexical phonological representation for the homophone in L1 would have been more highly active than for French-English participants. On the surface, this would seem to imply that there should have been a greater inhibitory effect in Experiment 1 than in Experiment 2. Facilitation might result if the lexical phonological representation for the L1 homophone fed strong activation back to the sublexical phonological representations, which in turn fed activation forward to the L2 lexical phonological representation. The single language control word would not have this extra boost to the L2 lexical phonological representation. For facilitation to occur, this boost to the L2 lexical phonological representation in the case of an interlingual homophone would have to be strong enough to overcome inhibition from the L1 lexical phonological representation. Such a boost may have been particularly helpful for low-frequency L2 words for the English-French bilinguals who were not as fluent in their second language as the French-English bilinguals. Again, a working simulation is needed to test the plausibility of this account.
Language Inhibition
We explored whether our data provided evidence that bilinguals inhibit one language when naming words in the other language. The BIAϩ does not include such an inhibitory mechanism, although its predecessor the BIA did. Misra et al. (2012) found that participants inhibited L1 when naming pictures in L2, but not the reverse. If the nontarget language was inhibited in Block 1 and it took more effort to reactivate it in Block 2 when it became the target language, then naming times for all word types in Block 2 should have been slowed. Alternatively, if block differences occurred because activation of the target language in Block 1 persisted into Block 2, then interlingual words should be more affected than single language control words in Block 2. In Experiment 1, there was evidence that Block 2 naming in English was influenced by both of these factors. Interlingual words and their controls were named more slowly in Block 2 than in Block 1, although homographs were particularly slowed. The effect of Block was significant just by items, suggesting that only some participants inhibited English when they named words in French in Block 1, or that the inhibition lasted only part of the way through the English list.
There was no other evidence of a carryover of inhibition of the nontarget language in Block 1 to naming that language in Block 2. In Experiment 2, English words were also named more slowly in Block 2 compared with Block 1, but it was just the interlingual words that were named more slowly, not the control words. This finding suggests that block differences were because of activation of French representations from Block 1 persisting into the English block. Furthermore, there was no evidence that either group of bilinguals inhibited activation of French when they named words in English in Block 1, as naming times for French words in Block 2 were not slower than in Block 1. The English-French bilinguals in Experiment 1 may have shown more evidence of inhibiting L1 when reading in L2 than the French-English bilinguals in Experiment 2 because their L2 was relatively weaker compared with their L1.
In summary, only very limited support was found here that participants inhibited representations from one language when naming words in the other language, consistent with Jared and Kroll (2001) and Jared and Szucs (2002) , although our data do not rule out the possibility that there was some inhibition of nontarget representations in Block 1 but that participants recovered quickly as they began naming words in Block 2. Given that the current version of the BIAϩ does not include an inhibitory mechanism, further research on this issue is needed. Future research investigating this issue could divide lists into carefully matched segments so that the duration of any inhibition after switching languages could be examined.
Conclusion
Results from the current study clearly indicate that lexical codes from both languages are activated when bilinguals read aloud in a single language. More specifically, interlingual effects cannot be attributed solely to the feed forward activation of phonological representations in both languages. Our findings suggest that semantic representations associated with mates in the nontarget language are also activated and in turn feed activation back to lexical phonological representations. Results from the current study provide an important contribution to our understanding of the processing dynamics in bilingual word identification.
Résumé
Cette étude a examiné la dynamique du traitement phonologique de la dénomination bilingue. Des sujets bilingues anglais-français et français-anglais ont désigné des homographes hétérophones interlinguaux (mots possédant la même orthographe, mais n'ayant pas la même signification ou prononciation dans les deux langues), des mots apparentés hétérophones (mots ayant la même orthographe et la même signification dans les deux langues, mais une prononciation différente), des homophones interlinguaux (mots ayant la même prononciation dans les deux langues, mais pas la même orthographe ni la même signification), et ont assorti des mots contrôles dans le cadre de tâches de dénomination unilingue, en français et en anglais. L'activation phonologique interlinguale était plus forte dans la langue seconde des sujets bilingues. Les résultats mettent en évidence l'activation en aval des représenta-tions phonologiques dans la langue non cible, ainsi qu'une rétro-activation de ces représentations phonologiques à partir des représentations sémantiques. Les résultats sont interprétés selon le plus récent modèle d'activation interactive bilingue (BIA, Bilingual Interactive Activation).
Mots-clés : bilingue, phonologie, dénomination, effets interlinguaux.
